The data used in this study belong to the Shaanxi Health and Family Planning Commission (SHFPC) and contain the personal information (e.g., name, ID, etc.) of participants. Due to the sensitive nature of these data and restrictions imposed by the SHFPC, the authors cannot make these data publicly available. Other researchers who want to use the data may submit requests for data access to the SHFPC at <sxwjwwz@126.com>.

Introduction {#sec005}
============

Health inequality refers to a special type of health disparity or a difference in important health determinants. In this difference, the vulnerable groups show a worse health status than the favorable group and therefore face greater health risks \[[@pone.0186837.ref001]--[@pone.0186837.ref004]\]. The Commission on Social Determinants of Health notes that within countries, dramatic differences in health are closely linked to the degrees of social determinants of health. These avoidable health inequalities arise because of the circumstances in which people grow up, live, work, and age as well as the systems put in place to deal with illness. In most countries, health and illness follow a social gradient at all levels of income: the lower the socioeconomic position, the worse an individual's health tends to be. This unequal distribution of health-damaging experiences is usually combined with poor social policies and programs, unfair economic arrangements, and bad politics \[[@pone.0186837.ref005]\]. Therefore, measuring the equity of health, finding the source of inequity, and evaluating the impact of policy and action on health equity will contribute to reducing health inequity.

Previous studies have found that routine gynecological examination is an effective method for the early detection and prevention of gynecological diseases, which improves the quality of life for women \[[@pone.0186837.ref006]\]. Preventive examinations, which include the assessment of medical conditions and the diagnosis of disease symptoms in the preclinical phase, provide critical information for the prevention of disease and improve the effectiveness of drugs and rehabilitation in the event of an early diagnosis. In particular, preventive screening is one of the best ways to improve the negative epidemiological indicators of treatment outcomes for the two major life-threatening cancers in women: breast cancer and cervical cancer \[[@pone.0186837.ref007]--[@pone.0186837.ref010]\]. After examining the relationship between women's benefits and disease burden, the most recent annual report from the American Cancer Society (ACS) indicated that the benefits of intervention outweigh the adverse effects; therefore, it is recommended that women receive regular breast and cervical cancer screenings \[[@pone.0186837.ref011]\]. A few recent studies have reported that economic status, educational status, geographical differences, ethnicity, age, attitude, and insurance participation are the main factors that influence women's participation in health examinations \[[@pone.0186837.ref007], [@pone.0186837.ref012]--[@pone.0186837.ref019]\]. Furthermore, vulnerable groups still face unequal access to free screening programs provided by the government \[[@pone.0186837.ref020]\].

Several studies have reported inequity in the utilization of health examination services via regression analysis \[[@pone.0186837.ref021], [@pone.0186837.ref022]\], relative index \[[@pone.0186837.ref023]\], or slope index \[[@pone.0186837.ref024]\], but few studies have measured inequity via the concentration index and decomposition of the concentration index. Therefore, selected key indicators were used in this study to examine equity in health examination service utilization by women from underdeveloped areas in the western region of China. To the best of our knowledge, this study is the first to examine inequality in the utilization of health examination services using a large-scale representative female sample from Shaanxi province, which is located in a western economically underdeveloped area of China. Our findings will be of great importance in formulating and modifying public health policies, improving the inequality of health examination service utilization by women, and enhancing women's health.

Method {#sec006}
======

Data source {#sec007}
-----------

The data in this study originated from the family health survey of the 5^th^ National Health Service Survey (henceforth NHSS) of Shaanxi province and it belongs to the Shaanxi Health and Family Planning Commission (SHFPC). Shaanxi province is located in the northwest region of China with a size of approximately 205,800 km^2^ and a resident population of 37.637 million, among which women account for 48.36% of the population \[[@pone.0186837.ref025]\]. As of 2013, the per capita GDP of Shaanxi province was 42,692 yuan, which makes it one of the more economically underdeveloped regions in China compared to the 62,405 yuan per capita GDP in the eastern regions of China \[[@pone.0186837.ref026]\]. A multistage, stratified, clustering, and randomized sampling method was used for the 5^th^ NHSS in Shaanxi province, in which 32 counties (districts) were randomly selected in the first stage, 160 towns within those counties or districts were selected in the second stage, 320 villages (communities) within those towns were selected in the third stage, and 20,700 families within those counties or districts were selected in the fourth stage \[[@pone.0186837.ref027], [@pone.0186837.ref028]\], for a final total of 57,529 individuals. Missing households that were not available after 3 contacts were replaced with alternative households based on a predefined protocol. A face-to-face household interview was conducted using a questionnaire developed by the Health Statistics and Information Center of the Ministry of Health of China. This questionnaire includes general information on the socioeconomic and demographic characteristics of the family, insurance, self-reported diseases and injuries as well as outpatient and inpatient healthcare utilization. For 15-64-year-old women, an additional survey on physical examinations, childbirth, and maternity care within the last year was also conducted. All data were collected from the face-to-face interviews, and the data on the three types of health service utilization were self-reported. The current study included 15- to 64-year-old women as the subjects of the study. After excluding households with invalid answers and/or with key variables missing, the final sample included 6,713 urban women and 12,121 rural women for a total of 18,834 women.

Indicators for measuring health examination service utilization {#sec008}
---------------------------------------------------------------

Cervical cancer, breast cancer, and reproductive tract infections \[[@pone.0186837.ref019]\] are common diseases found in women. As the basic indicators of diagnosing these common diseases and available indicators in the NHSS, the cervical smear, breast exam, and gynecological exam were selected as indicators for assessing health examination service utilization by women in this study. The following definitions were applied: $$Cervical\ smear\ rate = number\ of\ women\ receiving\ a\ cervical\ {{smear}/{number}}\ of\ women\ surveyed*100\%\ $$ $$Breast\ examination\ rate = number\ of\ women\ receiving\ a\ breast\ {{examination}/{number}}\ of\ women\ surveyed*100\%\ $$ $$Gynecological\ examination\ rate = number\ of\ women\ receiving\ a\ gynecological\ {{examination}/{number}}\ of\ women\ surveyed*100\%$$

Inequity analysis of health examination service utilization by women {#sec009}
--------------------------------------------------------------------

### Economic status {#sec010}

In previous studies, the per capita income or consumption expenditure was used as an indicator of economic status \[[@pone.0186837.ref029]--[@pone.0186837.ref031]\]. Although the annual household income and consumption expenditure are provided by the NHSS, it was suggested that the reporting bias of self-reported income was greater than the self-reported consumption expenditure, and the income of the surveyed individuals in developing countries may have been underestimated \[[@pone.0186837.ref003]\]. Therefore, in this study, the household consumption expenditure was used to measure economic status. In the NHSS, household consumption expenditure included 8 categories, specifically food, daily life, transportation and communication, housing, education, entertainment, health care, and other expenses. The results of this survey represented the total expenditure of family members on each category. Since household economies of scale are neglected when using the traditional method for calculating the per capita consumption expenditure (annual household consumption expenditure/number of household member), adjustments to the household economies of scale and age distribution were required during data analysis \[[@pone.0186837.ref032]\]. Given that children and adults have different needs, the household size should be adjusted to the number of adult equivalents \[[@pone.0186837.ref033]\], as shown by the following formula ([4](#pone.0186837.e004){ref-type="disp-formula"}): $$ΑΕ = \left( {Α + \rho Κ} \right)^{\theta}$$ where *AE* is the adjusted number of household members, *A* is the number of individuals 15 years of age and older, *K* is the number of individuals 15 years of age and under, *ρ* is the minor coefficient (0.3 was used in this study for developing countries), and *θ* is the level of household economies of scale (generally 0.75--1, and in the present study, a value of 0.75 was used). After adjusting the number of household members per the above formula, the annual per capita consumption expenditure was calculated by the annual household consumption expenditure/ adjusted household size (i.e., the number of adult equivalents in each household).

### Concentration index {#sec011}

A concentration index is the most scientific and effective method for measuring health equity \[[@pone.0186837.ref034]\]. In this study, we used the concentration index to analyze and compare the utilization of health examination services among women at different economic levels. The concentration index was calculated as follows: $$\left. C = 2cov\left( {x,h} \right)\slash\mu \right.$$ where *x* is a ranking of economic level, *h* is a ranking of health examination service utilization, and μ is the average of health examination service utilization.

### Decomposition of concentration index and horizontal inequity index {#sec012}

The concentration index of each factor was decomposed into the contribution of each factor to the unequal utilization of health examination service based on a probit regression model. Because the utilization of health examination services is a binary response, the probit regression model is used with the probability of gynecological examination, cervical smear examination, and breast examination as the dependent variables to indirectly standardize the health examination service utilization. The general functional form of such a nonlinear model can be written as follows: $$y_{i} = a^{m} + {\sum_{j}\beta_{j}^{m}}x_{ji} + {\sum_{k}\gamma_{k}^{m}}z_{ki} + \mu_{i}$$ where y~*i*~ is the utilization of the health examination service, *x*~ji~ is the "need" variable, *z*~*ki*~ is the "control" variable, $\beta_{j}^{m}$ and $\gamma_{k}^{m}$ are the marginal effects of each variable evaluated at sample means, and *μ*~i~ is the error term.

The decomposition of the concentration index C could be specified as follows: $$C = {\sum_{j}{\left( \beta_{j}^{m}{\overline{x}}_{j}\slash\mu \right)C_{j}}} + {\sum_{k}\left. \left( \gamma_{k}^{m}{\overline{z}}_{k}\slash\mu \right)C_{k} + GC_{\mu}\slash\mu \right.}$$ where *C* is the non-standardized concentration index of *y*, *C*~*j*~ is the concentration index of *x*~*j*~, *C*~*k*~ is the concentration index of *γ*~*k*~, *GC*~*μ*~ is the concentration index of the residual term, and ${\overline{x}}_{j}$ and ${\overline{z}}_{k}$ are the average of *x*~*j*~ and *z*~*k*~, respectively. A positive contribution rate of a variable indicates that the variable increases the inequality of the results when it is the only impact factor, and vice versa. This method has been widely used to analyze the impact factors of health equity, and it can more accurately depict the distribution of inequality in health examination service utilization under different socioeconomic conditions \[[@pone.0186837.ref033], [@pone.0186837.ref035], [@pone.0186837.ref036]\].

As shown in the formula, the concentration index *C* of health examination service utilization is equal to the weighted sum of the concentration index of "need" variables and "control" variables (the residual term is not considered). The NHSS is a census of the general population according to the literature \[[@pone.0186837.ref033],[@pone.0186837.ref037]--[@pone.0186837.ref039]\], and based on the availability of the data, we selected age, illness in the last two weeks, chronic disease, and self-rated health as the need variables. The "control" variables included education status, marital status, employment status, economic status, urban, rural, and region (see [Table 1](#pone.0186837.t001){ref-type="table"}). The product of each \"need\" variable and \"control\" variable concentration index and its weighting indicate the contributions of these variables to the inequality of health examination service utilization. Subtraction of the "need" variable contribution from the concentration index of health examination service utilization produces the horizontal inequity index \[[@pone.0186837.ref004], [@pone.0186837.ref040]\].

10.1371/journal.pone.0186837.t001

###### Description of independent variables.

![](pone.0186837.t001){#pone.0186837.t001g}

                              N                                                                Percent (%))   
  --------------------------- ---------------------------------------------------------------- -------------- -------
  Age (years)                 15--24[\*](#t001fn001){ref-type="table-fn"}                      2,222          11.80
                              25--34                                                           2,954          15.68
                              35--44                                                           4,576          24.30
                              45--54                                                           5,167          27.43
                              55--64                                                           3,915          20.79
  Education status            Illiterate[\*](#t001fn001){ref-type="table-fn"}                  2,875          15.26
                              Primary school                                                   4,526          24.03
                              Junior high school                                               7,388          39.23
                              Senior high school                                               2,708          14.38
                              Junior college and above                                         1,337          7.10
  Marital status              Unmarried[\*](#t001fn001){ref-type="table-fn"}                   1,953          10.37
                              married                                                          16,128         85.63
                              Widowed and divorced                                             753            4.00
  Employment status           Employed[\*](#t001fn001){ref-type="table-fn"}                    14,503         77.00
                              retirement                                                       658            3.49
                              student                                                          906            4.81
                              unemployed                                                       2,767          14.69
  Economic status             Lowest group[\*](#t001fn001){ref-type="table-fn"}                3,885          20.63
                              Lower group                                                      3,650          19.38
                              Medium group                                                     3,769          20.01
                              Higher group                                                     3,764          19.99
                              Highest group                                                    3,766          20.00
  Urban and rural             Urban[\*](#t001fn001){ref-type="table-fn"}                       6,713          35.64
                              rural                                                            12,121         64.36
  Region                      Shannan[\*](#t001fn001){ref-type="table-fn"}                     6,042          32.08
                              Guanzhong                                                        9,646          51.22
                              Shanbei                                                          3,146          16.70
  Illness in last two weeks   Not ill in last two weeks[\*](#t001fn001){ref-type="table-fn"}   15,463         82.10
                              Ill in last two weeks                                            3,371          17.90
  Chronic disease             No chronic disease[\*](#t001fn001){ref-type="table-fn"}          15,209         80.75
                              Has chronic disease                                              3,625          19.25
  Self-rated health           Good[\*](#t001fn001){ref-type="table-fn"}                        14,492         76.95
                              Poor                                                             4,342          23.05

\* Reference levels in the probit regression

Statistical analysis {#sec013}
--------------------

A Chi-square test was used to analyze the differences in the women\'s health examination service utilization for different social-demographic characteristics. The significance level was 0.05. All statistical analyses were performed using Stata13.0 software, and all tables and figures were made using Excel 2013.

Ethical review {#sec014}
--------------

All investigators in this study obtained verbal informed consent from the participants. Before the survey was conducted, the Shaanxi Health and Family Planning Commission issued a governmental document asking for cooperation from the sample counties. Officials from the sample counties would contact each participant to obtain his or her verbal informed consent before administering the survey. If an individual agreed to participate in the interview, the official would make an appointment with that individual. Then, the investigators would go to the participant's house to administer the survey.

This study was approved by the Ethics Committee of the Health Science Center of Xi'an Jiaotong University and complied with the ethical principles in the Declaration of Helsinki (Approval number: 2015--644).

Results {#sec015}
=======

Health examination service utilization by women {#sec016}
-----------------------------------------------

The gynecological, cervical smear, and breast examination rates of 15- to 64-year-old women in Shaanxi province were 40.61%, 27.08%, and 24.59%, respectively. Among women of different ages, the 35- to 44-year-old group showed the highest rate of health examination service utilization. The group with primary school education showed the highest gynecological and cervical smear examination rates, while the group educated at junior college and above showed the highest breast examination rate. The examination rate in the married group was higher compared to the other groups. The gynecological and cervical smear examination rates in the employed group and the breast examination rate in the retired group were higher compared to those in groups with other employment statuses. The gynecological examination rate was higher in groups with a higher economic status. The cervical smear rate was lower, while the breast examination rate was higher, in urban women compared to rural women. The results showed no significant difference in gynecological examination rates between urban and rural women. Women in the Shannan region showed the highest gynecological and cervical smear examination rates, whereas women in the Guanzhong region showed the highest breast examination rate. Women who were ill in last two weeks or had chronic diseases showed higher rates of cervical smear examinations than women without illness, although no significant differences were observed for the gynecological and breast examination rates between women who were ill in the last two weeks or who had chronic disease and those who were not ill in the last two weeks or who had no chronic disease. The women who had self-rated poor health showed higher rates of gynecological and breast examinations than women with self-rated good health, although the cervical smear examination rate did not differ between women with self-rated good health and those with self-rated poor health (see [Table 2](#pone.0186837.t002){ref-type="table"}).

10.1371/journal.pone.0186837.t002

###### Utilization of health examination services.

![](pone.0186837.t002){#pone.0186837.t002g}

  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
                                  Gynecological\         χ^2^      P       Cervical smear examination rate (%)   χ^2^      P       Breast examination rate (%)   χ^2^      P
                                  examination rate (%)                                                                                                                     
  ------------------------------- ---------------------- --------- ------- ------------------------------------- --------- ------- ----------------------------- --------- -------
  Age group                                              1,200     0.000                                         758.317   0.000                                 676.317   0.000

      15--24                      16.65                                    7.56                                                    8.69                                    

      25--34                      49.02                                    26.81                                                   28.44                                   

      35--44                      52.82                                    36.10                                                   33.19                                   

      45--54                      44.46                                    32.20                                                   27.75                                   

      55--64                      28.53                                    21.05                                                   16.48                                   

  Educational status                                     72.517    0.000                                         77.850    0.000                                 140.468   0.000

      Illiterate                  35.86                                    28.45                                                   18.78                                   

      Primary school              42.89                                    31.37                                                   23.24                                   

      Junior high school          42.35                                    25.41                                                   25.61                                   

      Senior high school          36.00                                    23.04                                                   25.04                                   

      Junior college\             42.86                                    27.00                                                   35.08                                   
  and above                                                                                                                                                                

  Marital status                                         961.062   0.000                                         549.686   0.000                                 464.361   0.000

      Unmarried                   8.70                                     5.12                                                    5.53                                    

      Married                     44.83                                    29.93                                                   27.23                                   

      Widowed and divorced        33.07                                    22.97                                                   17.40                                   

  Employment status                                      636.757   0.000                                         391.098   0.000                                 321.858   0.000

      Employed                    44.31                                    29.86                                                   26.69                                   

      Retirement                  34.65                                    21.58                                                   28.72                                   

      Student                     3.97                                     1.99                                                    1.99                                    

      Unemployed                  34.66                                    22.05                                                   19.99                                   

  Economic status                                        148.616   0.000                                         76.193    0.000                                 168.117   0.000

      Lowest group                34.59                                    23.42                                                   19.79                                   

      Lower group                 39.64                                    27.10                                                   23.32                                   

      Medium group                39.53                                    26.00                                                   23.24                                   

      Higher group                41.42                                    26.91                                                   24.65                                   

      Highest group               48.04                                    32.08                                                   32.05                                   

  Urban and rural                                        0.522     0.470                                         8.628     0.003                                 54.200    0.000

      Urban                       40.27                                    25.80                                                   27.69                                   

      Rural                       40.81                                    27.79                                                   22.87                                   

  Region                                                 226.382   0.000                                         354.191   0.000                                 147.457   0.000

      Shannan                     48.30                                    35.83                                                   25.47                                   

      Guanzhong                   37.72                                    23.62                                                   26.78                                   

      Shanbei                     34.74                                    20.88                                                   16.18                                   

  Illness in last two weeks                              0.055     0.815                                         4.247     0.039                                 1.980     0.159

      Not ill in last two weeks   40.65                                    26.77                                                   24.79                                   

      Ill in last two weeks       40.43                                    28.51                                                   23.64                                   

  Chronic disease                                        0.269     0.604                                         29.869    0.000                                 0.005     0.943

      No chronic disease          40.52                                    26.21                                                   24.58                                   

      Has chronic disease         40.99                                    30.70                                                   24.63                                   

  Self-rated health                                      14.050    0.000                                         0.011     0.915                                 14.152    0.000

      Good                        41.35                                    27.10                                                   25.23                                   

      Poor                        38.16                                    27.02                                                   22.43                                   
  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Inequity in women's utilization of health examination services {#sec017}
--------------------------------------------------------------

[Table 3](#pone.0186837.t003){ref-type="table"} shows the concentration indices of all indicators of women's health examination service utilization. The concentration indices of gynecological, cervical smear, and breast examination rates were 0.0652, 0.0580, and 0.0940, respectively. All values were positive, which indicated a pro-wealth inequality in health examination service utilization by women.

10.1371/journal.pone.0186837.t003

###### Concentration index (CI) of utilization of health examination services.

![](pone.0186837.t003){#pone.0186837.t003g}

                                    CI       Std.     95% Confidence interval   
  --------------------------------- -------- -------- ------------------------- --------
  Gynecological examination rate    0.0652   0.0051   0.0552                    0.0752
  Cervical smear examination rate   0.0580   0.0069   0.0444                    0.0716
  Breast examination rate           0.0940   0.0074   0.0794                    0.1085

The decomposition of the concentration index of each health examination service utilization indicator is shown in [Table 4](#pone.0186837.t004){ref-type="table"}. The contribution rate is the percentage of each variable's contribution to the inequality of gynecological, cervical smear, and breast examination rates. Economic status was found to have the highest contribution to the inequality of the three examinations, specifically 65.80%, 74.31%, and 56.49%, respectively, and the contribution rate increased with the economic level. Age and education level were found to be the second largest contributions to inequality. The contribution rate of age to the inequalities in gynecological, cervical smear, and breast examination rates were 25.77%, 26.55%, and 18.40%, respectively. The 35- to 44-year-old group showed the greatest contribution to these inequalities. The contribution rates of educational status to the inequalities in gynecological, cervical smear, and breast examination rates were 21.01%, 14.83%, and 30.00%, respectively. The contribution rates increased as educational status increased, with the junior college and above group showing the greatest contribution rates.

10.1371/journal.pone.0186837.t004

###### Concentration index decomposition of utilization of health examination services.
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  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                           Gynecological examination rate                    Cervical smear examination rate   Breast examination rate                                                                                                                                                                 
  -------------------------------------------------------- ------------------------------------------------- --------------------------------- ------------------------- -------- ------------------------------------------------- --------- --------- -------- ------------------------------------------------- --------- --------- --------
  Age (years) (Reference level = 15--24)                                                                                                                                 25.77                                                                          26.55                                                                          18.40

      25--34                                               0.053[\*\*\*](#t004fn003){ref-type="table-fn"}    0.0409                            0.0027                    4.14     0.055[\*\*\*](#t004fn003){ref-type="table-fn"}    0.0634    0.0042    7.24     0.039[\*\*\*](#t004fn003){ref-type="table-fn"}    0.0496    0.0033    3.51

      35--44                                               0.041[\*\*\*](#t004fn003){ref-type="table-fn"}    0.0736                            0.0071                    10.89    0.059[\*\*\*](#t004fn003){ref-type="table-fn"}    0.1592    0.0153    26.38    0.040[\*\*\*](#t004fn003){ref-type="table-fn"}    0.1188    0.0114    12.13

      45--54                                               0.012[\*](#t004fn001){ref-type="table-fn"}        0.0332                            0.0000                    0.00     0.037[\*\*\*](#t004fn003){ref-type="table-fn"}    0.1491    0.0002    0.34     0.019[\*\*\*](#t004fn003){ref-type="table-fn"}    0.0860    0.0001    0.11

      55--64                                               -0.019[\*\*\*](#t004fn003){ref-type="table-fn"}   -0.0489                           0.0070                    10.74    0.008[\*](#t004fn001){ref-type="table-fn"}        0.0297    -0.0043   -7.41    -0.004                                            -0.0176   0.0025    2.66

  Education status (Reference level = Illiterate)                                                                                                                        21.01                                                                          14.83                                                                          30.00

      Primary school                                       0.013                                             0.0078                            -0.0008                   -1.23    -0.009                                            -0.0080   0.0008    1.38     0.000                                             -0.0004   0.0000    0.00

      Junior high school                                   0.013                                             0.0122                            0.0000                    0.00     -0.043[\*\*\*](#t004fn003){ref-type="table-fn"}   -0.0627   -0.0002   -0.34    0.011                                             0.0174    0.0001    0.11

      Senior high school                                   0.048[\*\*](#t004fn002){ref-type="table-fn"}      0.0170                            0.0030                    4.60     -0.001                                            -0.0006   -0.0001   -0.17    0.051[\*\*\*](#t004fn003){ref-type="table-fn"}    0.0296    0.0051    5.43

      Junior college and above\                            0.158[\*\*\*](#t004fn003){ref-type="table-fn"}    0.0277                            0.0115                    17.64    0.075[\*\*\*](#t004fn003){ref-type="table-fn"}    0.0196    0.0081    13.97    0.191[\*\*\*](#t004fn003){ref-type="table-fn"}    0.0552    0.0230    24.47
  and above                                                                                                                                                                                                                                                                                                                            

  Marital status (Reference level = Unmarried)                                                                                                                           1.23                                                                           0.69                                                                           0.64

      Married                                              0.331[\*\*\*](#t004fn003){ref-type="table-fn"}    0.6974                            0.0040                    6.13     0.188[\*\*\*](#t004fn003){ref-type="table-fn"}    0.5959    0.0034    5.86     0.182[\*\*\*](#t004fn003){ref-type="table-fn"}    0.6325    0.0036    3.83

      Widowed and divorced                                 0.352[\*\*\*](#t004fn003){ref-type="table-fn"}    0.0346                            -0.0032                   -4.91    0.216[\*\*\*](#t004fn003){ref-type="table-fn"}    0.0319    -0.0030   -5.17    0.202[\*\*\*](#t004fn003){ref-type="table-fn"}    0.0328    -0.0030   -3.19

  Employment status (Reference level = Employed)                                                                                                                         -4.29                                                                          -6.90                                                                          -1.60

      Retirement                                           -0.033                                            -0.0028                           -0.0012                   -1.84    -0.044[\*](#t004fn001){ref-type="table-fn"}       -0.0056   -0.0024   -4.14    0.006                                             0.0009    0.0004    0.43

      Student                                              -0.231[\*\*\*](#t004fn003){ref-type="table-fn"}   -0.0274                           -0.0016                   -2.45    -0.154[\*\*\*](#t004fn003){ref-type="table-fn"}   -0.0273   -0.0016   -2.76    -0.164[\*\*\*](#t004fn003){ref-type="table-fn"}   -0.0321   -0.0019   -2.02

      Unemployed                                           -0.068\*\*\*                                      -0.0246                           0.0009                    1.38     -0.057[\*\*\*](#t004fn003){ref-type="table-fn"}   -0.0310   0.0011    1.90     -0.039[\*\*\*](#t004fn003){ref-type="table-fn"}   -0.0235   0.0008    0.85

  Economic status (Reference level = Lowest group)                                                                                                                       65.80                                                                          74.31                                                                          56.49

      Lower group                                          0.042[\*\*\*](#t004fn003){ref-type="table-fn"}    0.0203                            -0.0080                   -12.27   0.036[\*\*\*](#t004fn003){ref-type="table-fn"}    0.0257    -0.0101   -17.41   0.025[\*](#t004fn001){ref-type="table-fn"}        0.0201    -0.0080   -8.51

      Medium group                                         0.030[\*](#t004fn001){ref-type="table-fn"}        0.0146                            0.0000                    0.00     0.017                                             0.0126    0.0000    0.00     0.018                                             0.0145    0.0000    0.00

      Higher group                                         0.046[\*\*\*](#t004fn003){ref-type="table-fn"}    0.0227                            0.0091                    13.96    0.029[\*\*](#t004fn002){ref-type="table-fn"}      0.0214    0.0085    14.66    0.024[\*](#t004fn001){ref-type="table-fn"}        0.0193    0.0077    8.19

      Highest group                                        0.106[\*\*\*](#t004fn003){ref-type="table-fn"}    0.0522                            0.0418                    64.11    0.076[\*\*\*](#t004fn003){ref-type="table-fn"}    0.0559    0.0447    77.07    0.082[\*\*\*](#t004fn003){ref-type="table-fn"}    0.0668    0.0534    56.81

  Urban and rural (Reference level = Rural)                                                                                                                              -7.82                                                                          -7.41                                                                          3.62

      Urban                                                -0.029[\*\*\*](#t004fn003){ref-type="table-fn"}   -0.0253                           -0.0051                   -7.82    -0.016[\*](#t004fn001){ref-type="table-fn"}       -0.0215   -0.0043   -7.41    0.012                                             0.0170    0.0034    3.62

  Region (Reference level = Shannan)                                                                                                                                     -6.60                                                                          -7.93                                                                          -13.30

      Guanzhong                                            -0.120[\*\*\*](#t004fn003){ref-type="table-fn"}   -0.1517                           0.0071                    10.89    -0.119[\*\*\*](#t004fn003){ref-type="table-fn"}   -0.2246   0.0104    17.93    -0.006                                            -0.0117   0.0005    0.53

      Shanbei                                              -0.160[\*\*\*](#t004fn003){ref-type="table-fn"}   -0.0658                           -0.0114                   -17.48   -0.140[\*\*\*](#t004fn003){ref-type="table-fn"}   -0.0865   -0.0150   -25.86   -0.111[\*\*\*](#t004fn003){ref-type="table-fn"}   -0.0751   -0.0130   -13.83

  Illness in last two weeks (Reference level = Not sick)                                                                                                                 -0.15                                                                          -0.69                                                                          -0.43

      Ill in last two weeks                                -0.005                                            -0.0022                           -0.0001                   -0.15    -0.017                                            -0.0113   -0.0004   -0.69    -0.017                                            -0.0123   -0.0004   -0.43

  Chronic disease (Reference level = Not sick)                                                                                                                           -0.15                                                                          -0.17                                                                          -0.11

      Has chronic disease                                  0.036[\*\*](#t004fn002){ref-type="table-fn"}      0.0170                            -0.0001                   -0.15    0.050[\*\*\*](#t004fn003){ref-type="table-fn"}    0.0352    -0.0001   -0.17    0.034[\*\*\*](#t004fn003){ref-type="table-fn"}    0.0265    -0.0001   -0.11

  Self-rated health (Reference level = Good)                                                                                                                             0.92                                                                           1.38                                                                           0.85

      Poor                                                 -0.023[\*](#t004fn001){ref-type="table-fn"}       -0.0131                           0.0006                    0.92     -0.019[\*](#t004fn001){ref-type="table-fn"}       -0.0165   0.0008    1.38     -0.017[\*](#t004fn001){ref-type="table-fn"}       -0.0160   0.0008    0.85
  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

\* P\<0.05

\*\* P\<0.01

\*\*\* P\<0.001

The horizontal inequity indices of the gynecological, cervical smear, and breast examination rates after controlling for the effect of "need" variables on health examination service utilization were 0.0480, 0.0423, and 0.0764, respectively ([Table 5](#pone.0186837.t005){ref-type="table"}). This finding reveals a pro-wealth inequity in health examination service utilization, and the horizontal inequity of the breast examination rate was higher than that of the gynecological and cervical smear examination rates.

10.1371/journal.pone.0186837.t005

###### Horizontal inequity of utilization of health examination services.

![](pone.0186837.t005){#pone.0186837.t005g}

                        Gynecological examination rate   Cervical smear examination rate   Breast examination rate
  --------------------- -------------------------------- --------------------------------- -------------------------
  Need variables        0.0172                           0.0157                            0.0176
  Control variables     0.0461                           0.0403                            0.0721
  Residual              0.0019                           0.0020                            0.0043
  Total                 0.0652                           0.0580                            0.0940
  Horizontal inequity   0.0480                           0.0423                            0.0764

Discussion {#sec018}
==========

Our findings showed that 30- to 44-year-old women had the highest health examination service utilization rates, which may be due to the high incidence of common gynecological diseases \[[@pone.0186837.ref041]\] and the concentration of current cancer screenings within this age interval \[[@pone.0186837.ref013]\]. In addition, most women in this age group were married and employed and therefore had a higher need and better financial capability for health examination service. The trends in health examination service utilization among women of different educational statuses and geographic areas were consistent with the incidence of common gynecological diseases. Reproductive system diseases and cervical cancers are often found in rural populations and women with low education rates \[[@pone.0186837.ref042]\], although the incidence of breast cancer in cities is twice the rate in rural areas \[[@pone.0186837.ref043]\]. In addition, the coverage of cervical cancer screening in rural areas is greater than the coverage of breast cancer screening in the National Cancer Screening Program. As a result, the utilization of gynecological examinations and the cervical smear test were higher in rural women with less education, whereas the utilization of breast examination was higher in urban women with more education. The general trend of health examination service utilization was that the utilization increased as the economic level increased.

The concentration indices of gynecological, cervical smear, and breast examination rates were all positive, which indicated that the utilization of these tests by 15- to 64-year-old women was concentrated among the wealthiest women. Additionally, the breast examination rate showed the highest concentration index and greatest inequality among the three examinations.

Economic status showed the greatest contribution to inequality in gynecological, cervical smear, and breast examination rates. The elevation in economic status increased the pro-rich inequality in health examination service utilization and was consistent with the findings of other recent international studies \[[@pone.0186837.ref020], [@pone.0186837.ref022], [@pone.0186837.ref023]\]. Enhanced economic status increases health needs and health examination service utilization, and women with higher economic levels are more likely to take the initiative to access women\'s health examination services \[[@pone.0186837.ref040]\]. Additionally, women with higher economic status possess more financial capability in utilizing health examination services compared to women with a lower economic status. Together, these findings suggest that reducing the rich-poor gap is an essential solution to improving unequal health examination service utilization.

Education level increases pro-rich inequality in health examination service utilization. For instance, the education level is positively correlated with the overall health status in that higher levels of education increase the efficiency of producing healthy human capital and reduce the shadow price of health, which results in increased health flow and stock \[[@pone.0186837.ref044]\]. Therefore, women with higher education levels are not only more likely to have the economic conditions for accessing health examination services but also have a higher awareness of health and are therefore more proactive about acquiring health examination services.

Age is also a major factor that increases pro-wealth inequality in the utilization of health examination services, with the 30- to 44-year-old age group showing the greatest contribution rate. Overall, 30- to 44-year-old women of childbearing age have higher demands for health examination services. Most of these individuals are employed, and individuals with more employment benefits are enrolled in group physical examinations organized by their department every 1--2 years \[[@pone.0186837.ref011]\]. In fact, women who participated in group physical examinations accounted for more than 95% of women in Shaanxi province, which implied that women with greater utilization of health examination services in this age group had better incomes. As a result, this effect further increased the pro-wealth inequality in the utilization of health examination services.

Even though differences in socioeconomic conditions can lead to differences in the utilization of health examination services, they do not necessarily and adequately reflect the inequalities of accessing health services. To measure socioeconomic status-related inequality in health examination service utilization, health examination services must be standardized among the population. Measuring the inequalities in the utilization of health examination services among individuals with the same health examination service needs and different socioeconomic status is known as horizontal inequity. After removing the effect of the "need" variable, the horizontal inequity index showed that the pro-wealth inequality in utilization of health examination services was still present, and the horizontal inequity of the breast examination rate was higher compared to the gynecological and cervical smear examination rates.

It is important to note that although the difference between urban and rural areas was an important factor contributing to health examination service utilization inequality in past studies \[[@pone.0186837.ref019]\], its contribution was very small in the current study. This finding was mainly due to the benefits of the "Mother Health Project" developed in Shaanxi province \[[@pone.0186837.ref045]\], as well as the public health projects with free cancer screenings for rural women implemented by the government \[[@pone.0186837.ref046]\]. The "Mother Health Project" was implemented in Shaanxi province in 2008, and every two years per cycle, this program provides free examinations to 20- to 49-year-old married, childbearing women in rural areas. The program also provides active treatments to individuals with diseases based on the regulations for government subsidies. Additionally, the Chinese government implemented a nationwide "two-cancer" screening program for rural women in 2009 along with annual expansion of screening coverage. These free examination programs have greatly increased the health examination rates of rural women, which indicates that favorable health public policies can effectively improve inequalities in the utilization of health examination services.

This study has several limitations. First, since the data were drawn from Shaanxi province, the conclusion of this study may not be generalizable to China as a whole. Second, owing to data availability, not all factors that may impact the utilization of health examination services were considered in this study, such as women\'s attitudes towards health examinations, knowledge about health examinations and experience with health examinations. Furthermore, patients with breast cancer, cervical cancer and other gynecological diseases tend to have more health examinations, but this study did not take into account the high-risk factors for these patients; thus, the equity in this special population\'s health examination utilization may be different from the results of this study. Third, the impact of inequity on health examination service utilization is a long-term process. Thus, comparisons over time should be conducted for a more complete analysis of health examination service utilization.

Conclusion {#sec019}
==========

Similar to inequalities in other developing countries, inequalities in the utilization of health examination services are still common among women in Shaanxi province, and economic status is the major cause of these inequalities. However, in contrast to previous findings, the contributions of urban versus rural factors were insignificant in the current study mainly because of the benefits of the nation's public health policies. Our results demonstrate that in addition to enhancing women's economic and educational status and increasing women's access to social resources, developing targeted national health policies and increasing access to free health examination service programs for low-income and elderly populations will help reduce inequalities in the utilization of health examination services.

Supporting information {#sec020}
======================

###### Family Health Questionnaire (Chinese version).

Family health questionnaire developed by the Health Statistics and Information Center of the Ministry of Health of China. This questionnaire includes general information on the socioeconomic and demographic characteristics of the family, insurance, self-reported diseases and injuries as well as outpatient and inpatient healthcare utilization.

(DOCX)

###### 

Click here for additional data file.

###### Family Health Questionnaire (English version).

This is the English version of Family Health Questionnaire. The content of this version is consistent with the Chinese version.

(DOCX)

###### 

Click here for additional data file.
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